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Claims 

What is claimed is: 

1 . Ah optical filter comprising: 

a first\optical element including a first reflective element for 
receiving light and reflecting a first wavelength band of the light centered at a 
first reflection wavelength, the first reflective element characterized by a first 
filter function; and \ 

a second optical element, optically connected to the first optical 
element to receive the reflected firs^Vavelength band of the light, including a 
second reflective element for reflecting\second wavelength band of the light 
centered at a second reflection wavelength, the second reflective element 
characterized by a second filter function being afferent than the first filter 
function; 

whereby the first reflection wavelengih and the second reflection 
wavelength are aligned to reflect a portion of the alignecl wavelength bands to 



2. The optical filter of claim 1, whereinone of the first and second 
optical elements is tunable to approximately align the first and second reflection 
wavelengths. 

3. The optical filter of claim if wherein both of the first and second 
optical elements is tunable to approximately align the first and second reflection 
wavelengths. 
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4. The optical filter of claim 1, flJrther comprising: 

an optical directing device optically connected to the first and 
second optical elements; the optical directing device directing the light to the 
first reflective element, directing the first wavelength band reflected from the 
first reflective element to the second reflective element, and directing the 
second wavelength band reflected from tjne second reflective element to the 
output port of the optical directing device. 
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5. The optical filter of cl^m 4, wherein the optical directing device 
comprises at least one circulator. 



6. The optical filter of claim 5 wherein the circulator receives the 
light at a first port of the circulator, directs the light to the first reflective 
element through a second port of the circulator, receives the first wavelength 
1 5 band at the second port, directs the first wavelength band to the second 

reflective element through a third p >rt of the circulator, receives the second 
wavelength band at the third port, a id directs the second wavelength band to a 
fourth port of the circulator. 

20 7. The optical filter of £laim 4 wherein said optical directing device 

comprises an optical coupler. 

8. The optical filter of ;laim 1, wherein the first reflection 
wavelength and the second reflection wavelength are substantially aligned to 
25 reflect a portion of the aligned wavelength bands to an output port. 



9. The optical filterof claim 8, wherein one of the first and second 
filter functions comprises one of aSGaussian, rectangular and ramped profile. 

30 10. The optical filter of claim/1^ wherein one of the first and second 

reflective elements is fully apodized^nd the other of the first and second 
reflective elements is partially afi^Jdized. 
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1 1 . The optical filter of maim 1 , wherein the first reflection 
wavelength is offset a predetermines spacing from the second reflection 
wavelength. 1 



12. Thebptical filter of claim 1 , wherein at least one of the first and 
second tunable optical eleJnqits have an outer cladding and an inner core 
disposed therein, wherein the firsttqflective element comprises a first grating 
disposed in a longitudinal direction of th^iqner core of the first optical element, 
and the second reflective element comprises a sfe^ond grating disposed in a 
longitudinal direction of the inner core of the seconaluQable optical element. 




13. The optical filter of claim 12, wherein the at least one of the first 

and second optical elements comprises: 

an optical fiber, havii^areflective element written therein; and 
a tube, having ti^0ptical fiber and the reflective element 

encased therein along a longitudinal axis of the tube, the tube being fused to at 

least a portion of the fibe 



14. The optical filter of claim 12, wherein the at least one of the first 
and second optical elements has^n outer transverse dimension of at least 0.3 



15. The optical filter of claim/12, wherein the at least one of the first 
and second optical elements is an opjdeal fiber. 

16. The optical filter orclaim 3 further includes a compressing 
device for compressing simultaneously and axially the first and second tunable 
optical elements, wherein each of the nist and second reflective elements are 
disposed along an axial direction of each respective first and second tunable 

ientr — \ 
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17. #The optical filter of claim 3 further comprising: " 
[a first compressing device for compressing axially the first 
tunable optical element to tune the first reflective element, wherein the first 
reflective element is written in the longitudinal direction in the first tunable 
optical elemeift; and 

la second compressing device for compressing axially the second 
tunable optical element to tune the second reflective element, wherein the 
second refl^pve element is written in the longitudinal direction in the second 
tunable optical element. 



1 8. The optical filter of cla^n 1 further includes a straining device 
for tensioning axially the first opticalfelement to tune the first reflective 
element, wherein the first reflectiv^element is disposed along an axial direction 
of the first optical element. 

19. The optical filteifof claim 1 further includes a heating element 
for varying the temperature of /the first optical element to tune the first reflective 



element to reflect the selected first wavelength band 



"20 2Q. The optical filter of claim 2 further includes: 

a first compressing device for axially compressing at least the 
first tunabfe optical element to tune the first reflective element, responsive to a 
displacement signal, wherein the first reflective element is disposed axially 
along the firs\ tunable element; and 
25 \a displacement sensor, responsive to the compression of the first 

tunable optical element, for providing the displacement signal indicative of the 
change in the displacement of the first tunable optical element. 
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21. 



Thi 



includes a capacj 



optical filter of claim 20, wherein the displacement sensor 



|ce sensor coupled to the first tunable optical element for 
measuring the chai ge in the capacitance that depends on the change in the 
displacement of tho first tunable optical element. 
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22. A tim^ble optical filter comprising: 

a tunableSjptical element for receiving light, the optical element 

comprising: 

a first reflective ^b^ement for receiving light and reflecting a first 
wavelength band of the light centered at a first reflection wavelength, the first 
reflective element characterized by a mst filter function; and 

a second reflective element^ptically connected to the first 
reflective element to receive the reflected firsrswavelength band of the light, for 
reflecting a second wavelength band of the light centered at a second reflection 
wavelength, the second reflective element characterised by a second filter 
function; 

whereby the first reflection wavelength and tftesecond reflection 
wavelength are approximately aligned to reflect a portion of the aligned 
■ wavelength bartds-tu an output poll. 

23. The optical filter in claim 22, wherein the tunable optical 
element comprises an optical waveguide including a cladding having a first and 
second inner core therein for propagating light, wherein/the first reflective 
element is disposed along an axial direction in the first inner core, and the 
second grating is disposed along an axial direction in the second inner core. 



/ 



24. The optical filter of claim 23, wherein tunable optical element 
has an outer transverse dimension of at least A 3 mm. 



25. The optical filter of claim' 23, further comprising: 

/ 

an optical directing device optically connected to the first and 

second tunable optical elements; the optical directing device directing the light 

/ 

to the first reflective element, directing the first wavelength band reflected from 
the first reflective element to the second reflective element, and directing the 
second wavelength band reflected from the second reflective element to the 
output port of the optical directing device. 
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26. The optical filter o^claim 25, wherein the optical directing 
device comprises at least one circulator. 



27. The optical filter in claim 23 further includes at least a 
compressing device for axially compressing the tunable optical element to tune 
the first and second reflective elements. 



of claim 22, 
antijflly ; 



28. The optical filter of claim 22, wherein the first and second 
reflection wavelengths are substantially aligned. 



29. The optical filter of claim 22, wherein the first and second 
refledtive elements have different filter functions. 

The optical filter of claim 22, wherein the first and second 
reflectionw^velengths are offset by a predetermined spacing. 



31 . The optical filtenof claim 22 further includes: 

a compressing device for axially compressing the tunable optical 
element to tune the first and second gratings, responsive to a displacement 
signal, wherein the first and second gratings are disposed axially along the 
tunable optical element; and 

a displacement sens&r, responsive to the compression of the 
tunable optical element, for providing the displacement signal indicative of the 
change in the displacement of the tunable optical element. 
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32. A method for selectively filtering an optical wavelength band 
input light; the method comprising: 

providing a first optical element including a first reflective 
element fdp receiving the input light and reflecting a first wavelength band of 
the light centered at a first reflection wavelength, the first reflective element 
characterizecNby a first filter function; 

roviding a second optical element, optically connected to the 
first optical element to receive the reflected first wavelength band of the light, 
including a second Reflective element for reflecting a second wavelength band 
of light centered at a^econd reflection wavelength, the second reflective 
element characterized\by a second filter function being different than the first 
filter function; and 

tuning one of the first and second reflective elements to align 
approximately the first neQection wavelength and the second reflection 
wavelength to reflect a portion of the aligned wavelength bands to an output 
port. \ / 




33. The method of clainpre2 wherein the tuning one of^he first and 
second reflective elements incl 
optical elements. 



/ 

compressing the one of the/first and second 
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34. The method of clainj^2, wherein the tuning one of the first and 
second reflective elements comprises 

substantially aligning a first reflection wavelength and a second 
reflection wavelength. 
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35. The method of claioT 32, wherein one of the first and second 
reflective elements is fully apodi/ed and the other of the first and second 
reflective elements is partially dpodized. 
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36. The method of\laim 3 1 , wherein the tuning one of the first and 
second reflective elements comprises: 

offsetting a first reflection wavelength and a second reflection 
wavelength by a predetermined spacing. 



37. A compression-tuned optical filter comprising: 

a first optical elemen^ including a first reflective element for 
receiving light and reflecting a first wavelength band of the light centered at a 
first reflection wavelength, the first reflective element characterized by a first 
filter function; and 

a second optical element, optically connected to the first optical 
element to receive the reflected first wavelength band of the light, including a 
second reflective element for reflecting a^second wavelength band of the light 
centered at a second reflection wavelengt^, whereby the first reflection 
wavelength and the second reflection wavelength are aligned to reflect a portion 
of the aligned wavelength bands to an output port; 

wherein at least one of the first and second optical element has 
outer dimensions along perpendicular axial and transverse directions, the outer 
dimension being at least 0.3 mm along said transverse direction, at least a 
portion of the respective first or second tunabll element having a transverse 
cross-section which is contiguous and comprises a substantially homogeneous 
material; and the respective first or second reflective element being axially 
strain compressed so as to change respective firstW second reflection 
wavelength without buckling the respective first or second tunable element in 
'fee Hjansvei^e diiecliure — / 
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